and mobility. Through this unexpected turn of events, my research became a family affair.
How did you get interested in algal evolution in the first place? Like a lot of youngsters growing up in Nova Scotia, Canada, I fell in love with all things marine, from fishing, to diving, to beachcombing, to visiting isolated coves and fisherman's shanties, and finally to marine biology at Dalhousie University. It was impossible for me to live on the coast of the impenetrable north Atlantic and not be fascinated by its mysteries. This interest was fostered by my undergraduate research mentor Carl Boyd, in the Oceanography Department at Dalhousie, who gave me free rein to develop my own ideas about krill biology. I was able to follow up with a Masters degree in which I trained as a marine ecologist with Tony Chapman. Tony was an excellent teacher who inspired scientific curiosity about marine algae and seaweeds. This love of marine life, particularly seaweeds, continued through my PhD training with Louis Druehl at Simon Fraser University, where I embraced the DNA revolution. David Baillie and Andy Beckenbach played an instrumental role in this regard by opening the doors to their shared lab so that I could learn molecular biology alongside their expert team.
My interest in molecular phylogenetics started during my doctoral research when it took me nearly one year to generate the small subunit ribosomal (r)DNA sequence from the kelp Costaria costata (anybody remember DNA restriction enzyme deletions for Sanger sequencing or making your own dideoxy mixes?)! This gene was found entirely by chance while I was doing something that I learned from my colleagues working on the nematode Caenorhabditis elegans -shotgun cloning and analysis of total DNA from multiple individuals to understand the basis of morphological differentiation. Of course this approach seems now to be very old-fashioned, but back then we believed we could line up the homologous DNA fragments from two kelp sporophytes (one adapted to calm waters in sheltered environments and the other to highly wave-exposed intertidal zones) and figure out what makes them different. Did your family inspire you to become a scientist? I do not come from a family of academics so I did not have an early role model in this regard. What I did receive from my parents was undivided support and the belief that anything is possible in your career if you truly wish it. I can, however, take some credit for inspiring my father to become interested in science. After retiring as an engineer, he enrolled at Mount Saint Vincent University in Halifax to pursue an undergraduate degree in psychology. There he studied molecular biology and learned about ribozymes. He was so infatuated with these selfish elements that he would sometimes phone me up late in the evening and interrogate me about their splicing
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The chance finding of the rDNA gene in my shotgun data and the variability of the rDNA repeat in different Costaria individuals from the west coast of Canada cemented my interested in molecular evolution and phylogenetics and led to my move to Mitch Sogin's lab, initially in Denver and then in Woods Hole, to work on algal evolution. Mitch introduced me to computational genetics and helped lay the foundation for my lab's future research program. I think back fondly on those days when the rDNA 'tree of life' was revolutionizing our views on protist diversity and phylogeny (thanks to Mitch), while also inspiring thoughtful discussions about tree shape. For example, why does the rDNA phylogeny look like a Christmas tree with protists at the base and plants and animals at the top? It took some time of course to figure out the powers and pitfalls of rDNA genes as a phylogenetic marker for the eukaryotic tree of life. The realization that one can be misled, for example by long-branch attraction artifacts, began at this point to bring phylogeneticists back to reality.
Do you have any scientific heroes?
As an evolutionary biologist, I am painfully aware of the need for empirical data to address the many ridiculously tough questions we ask, such as: is there really a tree of life? Or how did captured prokaryotes become organelles? Selling big ideas to journals is one thing but it certainly is nice to have some data to test them. This desire to do highquality empirical research to address evolutionary hypotheses was really spurred on by reading the remarkable early work of Tom Cech and his colleagues on group I introns -for example, see their 1985 paper 'Coupling of Tetrahymena ribosomal RNA splicing to be beta-galactosidase expression in Escherichia coli' (Science 228, 719-722).
In my opinion, these papers provide a model for how to present complex ideas and beautiful experiments in plain English and to interpret the results in a rational manner. Imagine the thrill we had in 1994, while I was a Humboldt Fellow in the lab of Michael Melkonian in Cologne, Germany, when we became involved in group I intron evolution and Tom Cech sponsored a publication in PNAS of our first paper on the long-term evolution of green algal rDNA group I introns? That alone inspired us to pursue ribozyme evolution for the next 10 years.
Why did you choose a career in science?
The main reason I chose science as a career is because it offers unfettered creative freedom. I have been an enthusiastic painter and drawer, and once even learned some modern dance, and through my friends I became reasonably aware of the rigors of a life committed to the arts. Unlike many highly talented and often struggling artists, most scientists do not have to wait tables during their PhD and post-doc training and can expect a reasonably wellcompensated job once they have finished their education. Scientists are offered the remarkable opportunity to pursue a creative life while being supported with relatively large sums of money. The research world is highly competitive but if you stick with it offers endless opportunities for self-expression.
What advice would you offer someone wondering whether to start a career in biology? Many people, both friends and competitors, have pushed us in the right direction, for which I will always be grateful. Years of playing competitive sports during my youth and doing martial arts led me to relish, not shy away from, competition and most importantly to deal with disappointment; which ultimately only inspires one to improve. This leads to the best advice that I can give to young researchers: do not be afraid to make mistakes or to 'stir the pot', regardless of the fame of those supporting the opposing view. Science is no different from any other human endeavor: it can be patently unfair and may bend too greatly in the direction of the prevailing winds of thought. To challenge dogma and to stand up for your ideas is the right and responsibility of every scientist.
What is your greatest challenge? My greatest challenge in science is to avoid complacency. This essentially means that our lab has to maintain a sense of perpetual motion, whereby it is never clear where we are headed beyond the next two to three years. Through 'not knowing' we have been able to move from ecology to molecular biology, to molecular evolution, to genomics, to functional genomics, and now single cell methods and biofuel research. I really do not know where this all leads to but this is one question that need not be answered anytime soon.
What was the best advice you have been given? The best advice I was ever given came from Klaus Weber, a now-retired Director at the Max Planck Institute in Goettingen, Germany where I worked for nearly three years. Klaus is an exacting scientist and a highly creative and successful individual. He convinced me to follow my heart (to the US) and not my head (to stay in Europe). This turned out to be the most important decision with regard to my future development.
What is the biggest challenge in your field? One of the biggest challenges facing genome researchers is how to intelligently harness the ever-growing mountain of bioinformatic data. We have moved very swiftly from a data-limited world to one that is tool-limited. Massive data-production has become the raison d'être for sequencing companies and core facilities. This focus on production has overwhelmed our ability to think and plan rationally, and to 'get our hands around' the data. Future researchers will have to be specifically trained to work with terabytes of data under a hypothesis-testing, statistical framework, using more advanced tools and computational infrastructure than currently available. Otherwise the genome revolution will not touch the lives of many scientists who would most benefit from these approaches.
It seems to me that the best way to approach this challenge is through teamwork. It is no longer possible for one individual to do everything from hypothesis generation through data production, analysis, and manuscript preparation. A well-managed and motivated group can, however, meet all of these needs in an effective and timely fashion. This means we should not let technical issues scuttle big ideas but rather assemble teams that can deal with the specialized needs of any given project.
